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"ems sound ir principle ami lozical in conee»b‏ 25 و ...تک 
рест тог спе "we E3cc. Ж one cMrsicemrs the inherent‏ 
с ol weather tine”, however, an explanation of‏ 
Ша Озепсе ог геселъ "rogress iS bvidert,‏ 

Karizs (5; , n hrs usseussion of the sdvanta cesa nc е 
es 01 tne fee icr-type method, states that not only 
Poor one weather type bo bisaa on a reasconably objective systern 
оо иа з 1 avoiz 25 ruch varietion in classificaticn as possible: 
۲۰۰۰۰ ٣۹٢ іле мегі с phage. ог the @ntire concept is tne inability 
An edict the conius type, or the subsequent evolution of 
лег systems. Tue works of 5111066 Го | and Baur (11 аге 
well-xnown 55s comprehensive and indefatigable studies of the 
weather-typing Systers and, even though correlation coefficients 
fever betr, “Sstablished within limited areas, neither existing 
System possesses э reliable scheme for predicting future changes. 


The weather-tvping m@thod, ther, is of little aid to the 


POrecaster unless 21 includes a derendable plan whereby, 





piven a certain type, one can #@isonably forecast chan es of 
the tvre within a certain periog of time, and tence, be able 
to predict chances of surface weat:er phenomena t*at may be 
associsted with chantes of type. It is telisved that such 

a method can Le devised and it is with this purrose in mind 
meat the authors uncgertook this project. 

The first Stes involved the investi ation ог the excel 
lent groundwork established by Holland and hills, whose work 
"A Hemtspheric Study of Heather Types" (4 |, introduces an 
essential concept to a sound weather-typing method, i.e., 
impor on a hemispheric Lesis. This is considered important 
pun order to formulate a scheme of forecasting the 
SS lition of weather patterns, date must te analyzed on a 
Pemespheric rather than a repional, limited scale such as is 
mm. basis for earlier methods. interaction of disturbances 
ПИ tee closedaenispheric system is considered bo ne sip iis 
cant and should not be disregarded. 

After thorouch study of the Holland and Mills paper (here: 
inafter referred to as HAM), their basic concept cf utilizing 
mE 5OU-nb flow as basis for the classification of hemispheric 
Bes is accebted in its entirety. 

Tuemcholce-of usinp Тем =й level is lan ely а сош= 
promise; however, its advantages appear to warrant its vse 
r ler tham thé more direct environment of surface pattern s 
first, the larger scale features of the o00-mb flow are more 
sasilv recognized than Surface patterns; Secondly, These upper= 


air feätures chanke more slowly and more uistinctly, and it 





is possitle to méelineate WIth LESS sutjectivity the life cycle 
or а Яир асре at the. upoer level. 

In spite of the decision to type at 50C-mt, there is 
immediatélv introduc d tne need to correlate surface weather 
phenomena with a ;iven upper-air pattern. It is emphasized 
that a workable weather-typinr method must te able to pred ei 
chanres in surface weather as an end product. Thus, the use 
of an intermediate level, such as the 500-mb level, presunnoses 
fre ability of the system to forecast surface evolutions as 
ши may be directly related to upper-air chan es. This probe 
vill De discussed seperately in Chapter 5. 

Random application of the H/K system to observed data 
revealed certain areas in which it was felt improvement could 
(бе тасе. ІС was found tnat the sukjectivity of the systénm 
ИТ be reduced by restricting the feo raphical extént oí 
the "zone", or sector, to a smaller area. A 90-derree zone 
as employed by H/M encompasses one-quarter or the #enisorervee 
flow and within this area it is questionable whether their 
@efined types can adecuat*ly describé the various combina- 
tions cf larre-scale SEP that ean occur within so wa s s 
Биш еа, Furthermore, in sevbral cases it was observed thay 
Ehe pattern of surface systems varied considerably from the 
mean track described durinr the sxistencetof the same 7 
Moe. This variance could be lessened, it is LEI eos 
cae same modification, i.e., reducing the defined атаса 
type. Therefore, in view of the foregoing, it will Бе noted 
that the typing system es proposed herein has modified the E/N 
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plan "p Cividing the ikinisere into six “G-derres sectors in 
Тен ого бо: тео. с, cs и t 
these ~eo,raphical areas as sectors vice "zones" was adopted 
by the authors as bein; more appropriate and to avoid con- 
flict with the word "zonal" which frecuently characterizes 
٣۰۰٠ low оТ а Secbor, 
From this point of departure it has been attempted to 
gevew lop a. wsather-typing system in keepin with the 1۷ 
mrscussec principles and prereculsites, amonr which the follow 
Buc have been emphasized: 
1) the classification of types hes been desicned to te 
Sum ۳م‎ 1 76 
2) contingency tables based on a calendar of types for 
Several years of data have been prepered in an attempt 
Loo devise а olen for compiling certain соо. 
necessary to be useful as an @xtended-range forecasting 
method; and 
=) а schéme for determining the uniqueness of surface 


pateras as related tom iven upper-air types hasi erii 


suggested. 
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worthérn НЕК szere has been @ivided into six 56- 
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ша пее sectors @s si llustveted іп burupbe l.. he lon Таа 
extent of the sector is such that larre-scals features can 
Beastly е мой тей, The division of the stetors: is) alec 


Mmeograpnically logical. 
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Metscription of Types 

The fundamental types gs defined herein are identified 
mel arge=scale features of the instantaneous SOUL flow, such 
EN w-rosition of the axis of zonal flow, major troughs, and 
пина. It will be noted that the simple types are applicable 
от sec lon, some complex types аге unique to certain sectim 
сит. | 

Consicerable study was devoted to the varicus +08 ك٤‎ 
Ес чере founa to occur in sach Sector. Más а о 
step to determining a distinct set of types, шу се оци sS 


classified as either zonal, meridional, or Eklocking. The 
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pattern ol larfe-scale featwWres of-the predominant Wund of 
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мескетіу low end а сс соо of Ке а, Bus 


were then codsú for machine processinf. Similar vatterns 


pe 


were sorted automatically and compared. From this grouping 
average distinct types were developed, The followinr defini- 
Lions have teen derived by the authors as a basis for the 


HOLLEN bypinr system 


1. A weather type is defined as a uniaue pattern of the 
900-mb flow occurring at a ziven time within a specified 
со Of the hemisphere. IL ls emphasized that this is a 
Р ті пату Gefinition, for it does not include the prereg- 
Bisite of describing the uniqueness of surface weather, suck 
as a particular mean track of cyclones and/or anticyclones. 
Ши сре Tollowinme types are subject to eereful evaluatich 
ene revision by upper-air/surface correlation. (defer to 
"pter 3). 

2. mmen lile cyele' et a type 1s сен пей аз the Ourat ton 
EM specific 500-mb pattern during which th*.surface pattern 
ENS not deviate from some oefinéd limit, This cycle will 
EN enc is dependent again upon the atility of close study 
۲۳۰۰۰. ٣٥٥ 1. 76980 le upper-sir/surface ВЕРЕ ٤ 

5. A zonal type is defined as a pattern of 500-mb flow 
Ec: 15 primarily zonal across the. sector. 6 76٤0 
Feat of westsrlies must be zenerally continuous ana nov Sol 
Mine absence of major trougBs or ridges in the low is ۳ۃ‎ 


4, КА meridional type is defined as neither zonal ror 
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x 


Бісскіпр. Usubliy, the JMeple“ meridional t¥néssexhibit 
trovehs and/or rid cs; however, заметка 
|^ Common Бо с га о на 
o. A blocking type is defined in accordance with the types 
defined in "A Study of the Jet Stream Conditions in the North- 
ern Hemisphere During Winter/Sprin-" published by the ٥ 
шест Division of the Pan American Airways, Inc., under the 
epensorship of the U.S.Naval Wcather Research Facility [5,7]. 
ши ра 17, а sector 15 classitied as Clocking if, within Tr 
Вог. the flow pattern can be associated with one of the 
ШШК ес Clockin, types for that sector, and if tne partic- 

ERE DlocklDnrt flow nas persisted Гог прве or move days, 

CT Tice о Рома те “аб лљеаси Type is Gescribso by an 

Но сгабјоп о ап actual example of the type. These maps 
meme. Selected to represent the features of the model сусе 
Иса топ to the ¡llustraticn, ¢ach zonal anc meridional 

mue is further defined in words. Each meridional type is 
identified by a schematic diezram of the model. Percentage 
Brecuency Graphs for each zonal and meridional type are dis- 
played to show the overall distribution of each type. Table 1, 


a 


е 46, 15 a statistical summary of zonal anc msridional types. 


26 


$. 
-— 
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Eme distribution of Llocks is discussed in Chapter 2. The 
short letter-numter designations of each assigned гуре аге 
meen fcr references hercalier. 

“A Simple type is one conteinin~ z£ single well-defined flow 


woereas a complex type exribits split, diverfsins, or conversuns 
PẸ | 
+ CH ° 

Т 
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A Calenaar of tyres 18 anocluded ine aa ea 
Btilized for tre calendar, tans wwe Oo mn ea ran 
Preston system, and correlation pro rane Vere a Еи 
ПОТ рой el още збсгисв «eather Nam series le]. А total 
cf 542 days (€,252 sectors) were typed for the months January, 


Mecruary, and March during the years 1952-1957 inclusive 
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Definition: This type is defined as a zonal type whose mean 


5 оі flow is found south of 40 decrées latitude, 


Meecuency: Total number of Z1 types Tour ° 
4. Predominant sector: I 


x b. Considering all types, a Zl type occurs 9% 
| of the time 


Note; . AS an example of the frequency distribution graph above, 
Е оп ап occurence Of 292 Zl types; a Zl UE Es 
found to occur in Sector I 68% of the time. Similar 
interpretation 5r Ne remaining graphs is left to the 


reader, 
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Am inition: This type is defined 
mean axis of flow is found north of 40 degrees 


latitude. 


Total number of 22 types found: 141 


Beeeouency: 
7۶ ۱)," ۹۹ ۹۱ 


а. Predominant sectors: 


Ва Consigtrire АТ y Hess о 22 occurs 4.5% 
بط ۶۰ہ‎ Lime. 
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Zonal Tyne THREE - Zé 


Eeccentare- Frecuency 
۶ 756 





реа? Стоп: This type is detirred as a zonal type whos® mean 


axis of flow is found at 4042S derrees latitude. 


mecuency: Total number of 25 types found: 295 
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b. Considering all types, а Z5 occurs 9% 
OL Ene ume: 
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Definition: This type is defined as primarily a zonal type 
whose flow is split. This can be considered a complex type 
in that there exists more than one well-defined flow axis, 
۳٢ two. Опе of the flows may te meridicnal. А 24 

ЕВ із found almost exclusively in whe continental sWetors. 


E amples are exhibited. 


Meecuency: Total number of Z4 types found: 518 
5.۹51۱7۳ Ее: Т, үү 


ое al types, a 24 type occurs 
10% of the time. 
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Figure 
Complex Zonal 














Meridional Type CHE = 7] 
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Schematic Model Percentaze Frecuency Distribution 


Шалі соп. Тіз суре із defined as a meridional type con- 
 үсіпг ог a long-weve trough along the wesgern region of 
Ee Sector. The* trough need not be sharply fine but must 


anti 11é0 with pronounced cyclonic Curvature. 


Is cy: Total number of Ml typ&s found: 79 
а, Frédominant sectors: All sectors "xcept VI 
D Considering all types, an hl тур оссигз 


2% of the time. 
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Schematic Model Percentage Frequency Distribution 


Definition: This type is defined as a meridional type con- 


sisting of a long-wave trough in the central герісп of the 


sector. 


Total number of MZ types found: 107‏ 7چ بے دد٭ت 


52 КАО пап sectors: 1, iit 


b. Considering all types, an M2 type occurs 3% of the time. 
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исп Емас с kogel Регсепбаге Precueney Distrikuren 


еп топ: This type is defined as a meridional type consists 
Шо: а long-wave’ trough through the eastern rEtion of the 


we LO. 


су: Total rumber of Kó types found: 85.‏ ہت 
ша: Predominant сек ро поне ei‏ 


b. Considering all types, an 13 type occurs 2% of the time, 
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This type is defined as e meridional type consistinr of a long 
ШИЕ Zn the western area of the sector and major ridging іп tbe 
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сә 


stern part of the sector. This is the most freouent merid- 
ШЕШІ! уре, Compared to types Һ1,2, апа 5, 1% follows that 


the zonal index of the flow is lower for the №4 буре. 


Ex сце су: Total number of M4 types found: 172 
де О лапы Sectors: Lie IV 


|с Ше с  % ria all types, an M4 type occurs 5% of the time, 
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ES rre is defined as a meridional type Kansisting of па јог 
шегіп: іп the central region of the sector flanked by major 
КШ ces. This type is associated With ле ес ех 7٣ 
Mmemerco1onal types and is@menerally unstabie, modityinp to another 


w^ 


Косе. type in Less than 46 hours on the average. 


палеп су: Total number of MS types found: 45 
2--۰۴۰ ٦۱۱7795. sectors: ІТ LIII 


Б. Consicering all types, an MS type occurs То ог the Times 
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B. iL Ш.м E3 
> сета с1с косе] Percentage "*oecucncy 
01 +۷٦٦ i 
КО суое 15 cefined as a meridional tyre consistir of a major 


mau in the western r@fion of the sector and a long-wave troun 
ши пе sastern portion. This type occurs aBovt as frequently 


as t-c L4 type anc in the same sectors. Compared to types №1, 


Bene с. it follows that the zonal index of the flow is lower 


ща сиейсу: Total number oi L6 types found: 141 
а. ¢r@dominant sectors; ІТ ІП 


bi {Cons Weri all types; an Mo tyne occurs mI 
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Б type is cefined as a meridional type consistinr of s 
EUSuermrüge-trough configuration of ће flow, This is type 
is similar to type M5 in thet the degree of meridional flow 


ae seme. The frecuency of this typeg@@iovever, varies 
pEosderabiy in number and sector. Fe is an unstable буре, 
psy modifying in less than 48 hours on the average. 

Eu есу: [ове number of K7 types found: 55 


5, speedonsanveesectors: I, TII 


Oy. Considering ell types, an MY суре оссига иог о 
ке, 
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5۶... is defined as a mridional typé consistin- of a 
ОИСИ ТЛОЈЕ 1 г - спе western region of thet séctor. This type is 
۰۰۱965 17 found, However, pure ridgins, ive. without 


| пе, does not often occur except in sector VI. 


Pee@uency: Total number of N8 types found: 35 
a. Predominant séctor:; VI 


b. Considering all types, an M8 type occurs 1% оГ 
оте Lime. 
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۰۰٠۰ с kodel Percentare Frequency 
Distribution 


sS be is defined as a meridional type consisting of a 
major ridge in the central region of the sector. Аз type M8, 
this type occurs mainly in sector VI with a secondary peak of 


distribution in séctor II.‏ بیس ےہ 


Prequency: lotal number of M9 types found: 43 


a. Predominant sector: II Wee 
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b. Considerinz all types, an M9 occurs 1% of the 
time., 
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Semematic Model Регсопгравлы ГІЗ от 
DIST rout Lom 


Шесте 15 definéd as a meridional type consisting of a 
EN ridge’ in the Eastern region of the sector. This type 
"wound in seéctors Which contain west coasts of continents as 


well as in sector VI. 


Eu ысу Total number of MÍO types found: 65 


a. Predominant sectors: IET ا‎ ۷ 


b. Considering all types, an N10 type occurs 2% of 
о сате 
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This type is defined as a complex meridional tyne whose 
Euriicant featur&.is divérpinp flow in the tastern region 
CS sector. This typé*is unique to sectors I, IV, EG V 
Шел Occasional type occurinr in Sector TI, Example 1 
(sectors IE EV) SHOWS A prominent ТЪрсша ٦ 
Eoi Lhe sector with distinct diverren¢ee for flow! downstr¥am, 
ОООО е 2 is unique to sector V and is characterized by zonal 
flow in the western portion of the sector followed by a dif- 


fuse diverrence downstream. 


Бредшвасу: Total number of Rll types found; 118 
a. Predominant sectors: I,IV,V 


b. Considering all types, ап kll type occurs 4% 
of the time. 
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Ка type is defined as a complex meridional type whose 
siznificant feature is converging flow in the eastern portion 
Mae sectors inis type is unique to sector lil, and i а 
 Шагіуеіу persistent pattern usually associated with a quasi- 

s Щщ бпагу trourh over the western United Stai*s and a stas 
Ep ary cold low over Canada. The flow in th& westérn region 


Које sector is split. 


Frequency: Total number of Ml< types found; 72 
a, Predominant Sector; 111 


b. Corsidering all types, an M19 occurs 22 of 
L Pe Dime. 
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Mime type is defined as a complex meridional type whose 
s icant pattern is аіуегріпг split flow in sector V. 
Ни Јове 15 cuitesstabl* since it is usually associated 
Ea block or prominent riase in the eastern reglon of 
mor IV, This type is similar to type kl12 except that the 


٠۰٠٠۰٠٠٠٠٢ the interior of Europe is split апа does not exhibit 


Poe convercence of #12. 


Frequency: Total number of M3 types found: 120 
a. Predoninant sector: V 


b. Considering all types, an Hl3 type occurs 4% 
ОТ спер. | 
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C. Blocking Types 

НӘ Individual type descripvion 26 БІЛЕП БОП тое 
types other then a representative illustretive example of 
each, (The reader is referred to (6, 7| Гог a detailed descrip- 
tion and analysis of the Pan American Airways (PAA) blocking 
types.) The regignel distribution of the major blocking areas 
meeshown in fieures 21 and 22. Winter months include December: 
January, ana Februerys Spring months are March, April, and May. 

The Western Canadian Block (sector 111), ће Near-Fast 
Block (sector V) and the East Siberian Block (sector VI) were 
ассед to the catalosue of PAA blocking types to identify cer- 
tain blocking patterns not covered by the PAA types. These 
Special blocks are described by illustrative examples of each 
pattern. 

Bach illustretion of tne type shows the average position 
of the flow znd related closed high cell, A shaded zone in 
the illustration indicates the area the closed high must 
٠۰۰.۰. ру спб still clessify as that particular blocking type. 

An analysis of the distribution of blocks is discussed 
in Chapter II. The table below compares the overall frequency 


МО оска to the basic zonal end meridional types. 








Basic pattern Number of cases Percentage of occurence 
Blocking 1092 34% 
konal 1045 52% 
Meridional 1115 34% 
Total number of cases: 3950 100% 
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cetalopue of Blocking types 


Oma 2 





SECTIP Е 
Bl - Bering Sea-Vestern Aleske Block (Winter) 
B2 - Beaufort See Block (Winter) 


BS - Kemchatka Block (either Winter or Sprinr) 


sector TWO 
Bl - Beaufort Sea Block (Winter) 
B2 - Mid-latitude Esst Pacific Block (Spring) 
BS - Pacific West Coast Block (Winter) 
84 - Hast Central Pacific Block (Winter) 


B5 - Sub-Aleutian Block (Winter) or, 
Alaska Block (Spring) 


Вб - Bering Ses-Western Alseske Block (Winter) 


See ог THREE 
Bl - Canadian Block (Spring) 
B2 - Western Canadian Block (euthors! title) 


85 - Greenland-Newfoundland Block (Spring) 


Sector FOUR 
Bl = Sub-Icelandic Block (Winter) 
Be ="Wira-latitnde East л уа то Block Winter) 
BS - England-North Sea Block (Winter) 
B4 - Bay of Biscey Block (Winter) 
85 - Greenland-Newfoundland Block (Sprine) 


B6 - England-Icelandic Block (Spring) 





52 = Near Fast Block (authors! title) 
B2 - Ural Block (Spring) 


Bo = Buropeen=-Stande 


4) 


evian “lock (Spring) 
Ва = Englend-horth See Block (Winter) 
BS = Seendansvien=Beltie Black (Winter) 


B6 - European-Russian Block (Winter) 


Secbor SIX 
В] - Bast Siberian Block (authors! title) 
B2 - Urel Block (Spring) 


B3 - Gral Block (Winter) 
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ےم ہے‎ r 1 ; v^ 7. € ہو‎ í 9% eps | ~ ee 2 Те 
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22 
ct 
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ES 
sector weather types, were placed in a single computer 


Wierd where thé versatvilivy of the 1604 Compucor in bogical 
ага tesked Equality Search operations could be utilizec 
NEP ovram a contingency teble operation. 
Іп the Continseney Table Prosram, a base sector Wes | 


соггејсђед apainst a selected sector with 24 weatner types 


ERN c bese sector cross-correleved Srajiust the 24 me sS 


erg time were obtained for sll six sectors, and in addition, 
Pee correlations were computed from the sase dey plus one 
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| 
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Pines of the selected sector. Correlations in both space 
bese day plus seven days іп advance. The use of the wore 


Poorrelation" does not imply correlation fector in this 


ШО cut does connote the systematic connection опе occum 


hs 


ence of verious weether types. Ihe actual print out of the 
Memulmaeency tables, Appendix II, 11565 the operational 


parameters in the heading of each table. Each westher type | 


А 55th thc bs.e and selected sector Каз ап 8882015 ЖС 
total number (the rieht-hand column end the lower row) 


which is the totel occurrence of a particular weather type 
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Bar With Sectors т, 11, and Vl listing only 20 Mes bres 
types due to their limited blocking activity. 

To determine the frequency distribution or summary 
of weather types for any sector, merely enter the spece 
correletion tables with the bese sector ecuel to the 
selected sector, Figures 47-52 clearly substantiete 
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the estimated mean tracks urawn in. This compares favorably 
with the tracks obtained by other methods, such as [9, 2.105 : 

A different procedure iS used for an evolution of types, 
that is, for types that are usually grouped together or any 
that can be predicted to follow in succession. As an example 
let us look at the evolution of Ml, Mz, M3, that is, a long- 
wave trough passing through Sector I at the 500-mb level. 

On day one,S2ctor I was typed as Mi; day two, M2; and day 
three, M3. 

To obtain the track of lows for this period the scatter 
of points of all three types are superimposed into one picture 
and the track drawn using the positions plotted on this 
picture. This is shown in Figur® 62. Comparing this track 
with tracks obtained by other methods, normal cyclone tracks 
|, chart 60] , and examining the Historical Maps le] of the days 
this evolution occurred (11, 12, 13 March 1952), it is believed 
that this is an excellent method of associating the surface 
weather with the 500=mb tvpes. 

It was intended to compare the types of Chapter I with 
those of 2 3 0 but in order to do so the mean cyclone 
tracks of each type were needed. Since the limitation of 
data prevented obtaining the cycione tracks, this comparison 
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